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*4***i-3¥«H«£B. 

ITFTIKI 363fcJ■«^^^•rs*^»a5S^^TV^-5r 

[St** 9 1 -ooifiic n f - 1 ^/HII h 7 >^ 
* £ p f^r^iT F T t **-rS*W*K«tc*5V^ 

BtflBn ^-^^^99|R h =7 ? bp ^-Y-*A^T F 

MIE n ^*/l4H»R h 7 > b p ft*/HT F 

mnmt, m2<Dmmmbx$tzm%Lb. mmmicDm 
mmt, mtzm 2 <Dmmm t . S3<D*m»t-ej*£s 

**M&m%Lb, -ita©HOT«»««^ tula 

So*2coTtt»««^^l9:Jtf>n, t*E— W«^<z>* 

^j&tiLm&k* -mmmkits.Mo>mnm<om3<DT 
mamm ki>m&bfix\i*z^k*ft&Lk-r* *m#m 

Bo 

[M*9fl 0] 8t**9lCi3V^, »Kn ^^Sm 

««it5*»#»ll. 
[§t*Sl 2] W*:*4*fcrttlt**5*^:liBI**9 

S91B p ^--ir ^SISM ?<o#— h SSlty- 

MIS p ft*^S»« h7^^y-h «ttU:«tt 
f <5>/-hiBj»«, B«II5®lco^m®i:m2 0^m®i: 

k. is 3 ^s***&*:*u 



k —mmm t te&Lttnmnsiom 3 <o^n 
mm&k&mi,. 

huie— mm.M k teRM<Dmn.%i<Dm 3 co^m^m^.^— 

[ft*3Sl 3] »#*4;fcfcliffl|*S5, *VMi«*« 

9 7bmm#mi 1 <*n^i" jsjci^v^t, iftisp^-Y 

10 ft LTM^ ixfcJB 1 O^mg^rW U 

tftfE p ^ * * A'SHtB! K7^^ h 
•fsy— bEJStt. ftff2Sglo#«g£^2(D#mS£ 
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HUlBp^^^^^^h^V^^^^^^I^ 
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20 it v % - b * ft®, k i- 5 ¥*ft^g 0 

[»**1 4] ft**l7IrMfll*3S6*fcttfl|*3S9(0 

O^m^^:. li, (Ti) . ^^^/u (Ta) , 

^i^y^y 2 -^ (w) , ^y^> (Mo) frbm&ntz 

nft*ftt?*5:imi:t5**#»IIo 
[»**1 5] ft**l7JM»*JS6*fclifl|**9 0 
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m^o) e sgaua ? i»fea> 2 agaw ? ^m^o> 1 sgaw 

BT S-MPa* * smiKO) eian^i Batta 1 aaw 

v ? 

BX«4-V^rattc^TSKin»^WB9l4 -^a<» 
*?BX94-»»*»OTH 

in K^iM**ttvo s m ? m&&*i»va> 1 m^m 
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«o» 2 aw^ »%«w±os»*c0«sti ? 
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^fo)ia^^ >?/^in^«i^»— a»if3»ft*a(w 

3 ^ ^ 94-*^ ? BX 94-^^^5B-o>^m 4 — 

no(^^M^»^if3»**aw^*¥«w^a>ffi»*- 

x ?BX94-^^^2S4 -^^^?a 

sfta> e aai^ ? ^mfto) z agaut* ^> a^fto> 1 m^m 

^ii54W 

aiggaqg:)? ©mfeo) e sgaw ? ^mfta> 1 gBiDl 

niim^M^«^if***aw^*^»w±offi»is-- 
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V ?BX94-^ 
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mfta> 8 aaw ? mMfto z isgm ? ^sfto t aaw 

'7BX94-V&4 

4 q ^ ? iiso) 2 ^aJis ? ia^o) 1 aa^ 
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?/>mxmm£*a>xdJLM B £m [2100] 
s^^w^^aaasv-/! /: 

^*S?P<3*? (4-31? X d l^Hl^X J X 
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[e o o o] 

% W=?llSI***iKief^*|»MHr^: v t»I [2 0 0 0] 
a^viy^-jsfc-ftl 3^11^^ (9DU8DS9UT unv\ o 

(4-Si^XJX v dL7cT) ^^^sii:)Tl 
S?44t4S*«9KlEfi»*: [Ji«»»94-M066K1 

[1 0 0 0] 

— <?1».i4O0Z Zgr#fl^tf8 Ht^ril [Z Zlr^ii] 
— ^^via>2 Zlr*«SC£8 TSr*H [9ZIUMH] 

— ^tte-vlC^Z ZSr^§IIgtf8 Igi^gl [S Zgr^il] 
w »^fW4*a>USI***S4. ? r 54»aii 

^>S4-?«S5r^**3^ai»«Ki9'<* % K¥c^lMIKTl 
^li-^iljll^^ (ojai) /tartar v (av) 

v («X) t/^/t* K (T X) ^/^^ x ? 

-^-LW-vl^Z ZSr*«g^8 XSt*« [^Zgr^H] 
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% ?ST94-»»*wan 
m*a> e at aw ? ^m^o) z gsini ? uto) i ^a^¥ 
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[0 0 13] TFT^«5SJCrt:, teifcflE V (LD 

D : Lightly Doped Drain) flK&i&SfclfcftT^S. *0 

[0 0 14] LDD«5tfi$b«e:y-h«fii^coflr©Bi 

y-h«Si*-/<-7y^t5GOLD 
(Gate-drain Overlapped LDD) fl|%*\ h«Jg£ 
7y^LftV^LDDi8ftWfc5 ( GOLD 

tf^ TMutsuko Hatano , Haj ime Akimoto and Takeshi Sa 
kai,IEDM97 TECHNICAL DIGEST , p523-526 , 1997 J "Cli, 
a^-CJgjSLfclM' K*a~/Wc-J:SGOLD«i8 

[0015] *iBai*a®Kfc«*>s(ifeoBaHt 

hfi»l=:r±iHIM*«r#JtUT*yy^ (Mo) , 

$>\< (Ta) (W) h\^tzttPt&m\^ 

A(Al)^(Cu) *^ofi««:«-»Srfflv^i^ 

[0 0 16] — 

[*933S«KfeLJ:5 iri-^SUB] b^LftsftSfo, GOL 

TOT F T«r-tO«5ft-C«j«-rs^ t tt^TLfc»* L 

"T^OT. GOLD«^(D^&§TFT&^0£3;igffi 
[00 17]*fc, LDD«|JS«i[^JS»tOita»CJ; 
>S«JiTFT^ir^/vB^ificJ; Id §£(wRtr-e# 
FTI:LD D^agSrRl* £ L t> **>o fc 0 

[0018] t 2=7-4-7-* v y^^iw 



$ix5*ffia*«E»S:*i-S^flc»|Hr*5V^T. til 
b&[eJ&§ r ^ tc*^*g3gco TFT &m&T Z> r £ &RH 
^ri-^o It, ^Oi5*TFT«rPJ— S«±tc|^— X 

[001 9] £fc, r^T^yvH ^xsttu^s 

10 [0020] *«Mttr^J: 1 teW£M*m&:-tZtzib<D 

MOS h7^^^^IU*3ft^tL£Jl±(0« 

ffiWu^n^^STFT^Mn: t&S&it L 

^«*tt*K*6r i«:BWi: LTV**. 
[00 2 1] 

20 TtcRttb;ft,5«ig*-i-5r ^{C#HrtLT^5o 
[0 0 2 2] *5&mnTfr4 Zf^r h ]) ? *mm 

■tix-enoateisiBrri: ic§i^ot f t kmstt- 
[0023] £ bK, r^r^yvhy^^^ 0 ^ 

[0 0 2 4] ££oT, #368HTM^S35W<0«JSWU 
co^mS. tfcfif l(0»tli:S20»tli:^bS 

[0 0 2 5] ttrlB¥^#®«. 

[0 0 2 6] MIB^lO^aSt 

50 %z2<Dmm,mtn^ t-?^ (ti) . z^z^ (t 
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a) . (W) „ ^yyf> (Mo) 

^tiiir^^^A (ad . m (cu) a^iitfft 
t s fl:^* tc f« £ ft £ fi» ft»«tt**»-c *> 5 o 

[0 0 2 7] ^LT, *38Wtt, nft^a*»h7 

[0 0 2 8] La>U mfl2CMOS[H]&(;i:fc5V^-C. p^ 1 
[0 0 2 9] £fc. lfe»^®«r^ri"5 
l-»LTjflloW«JiS:»rti-6Xafc. -WmfflO^F 

ffiriE* i £>>g«s t wre* 2 o^m^ t e> v mm 
eMtsii^ Htjfamio^«^^Hftis^2co^m 
m t mmm 3 t & h em *#j*t- 5 ii 

[0030] *Km<Dm<Dmi$tte. 

*m&m bm2 <D&yt*mi*m icsu-cy- htmm* 
tearrzuubT Mtay- ht&mm^m^xmKomm 
m^m^L-r^umb^ -mmm<o*im>7tm%:'pt£< b 
titftsesgi <Dmft¥m»m<omft2tiizmmzmni,x 
S2w*ew«^Mt^iih mmmi<ommm 

lc» L 3 t»«t 5I8k , ilfJfESg 1 tf>2» 

mil t mmm 3 o^m^ its 2 o^m^ 
sis^ ^less 1 (omm,® b 2 <D&nm b*>t> 

r-bWm«:J»!ltr1r&JM£* fftfEIS l 4>WM b MC 

Jg 2 cd*i®i t Mia^ 3 co^m® bfrbr- hmkzrn 

**>-»«r**1-*xai: £*rrs £ b *4**fc-r*. 
[0 0 3 1] 



FT£ p f ^^1T F T t, CM 

o s®&<Dm*m&x3bz>^ >'<—*\Bi&$:Mj8 t -tz>n 
mm^o\,^xmA-tz> 0 

[0 0 3 2] StRl 0 1 ^.X^y *S 

L/cv-y n ySfi^f > l/^ fcLft^ £ft£& 
[0 0 3 3] IT, S«l 0 1 OTFT7^f££ft£ 

iftv/yayRd^a-sTiii 02^ 

ft & 0>T*ftKtt:/7 X-e C V D y * mxteOL-t 
ftrtfi<> Sfil 0 H^TFTl^f^W^ 

<Dm&}<Diz#>\z^ =>K^bft5T*iKi 02 

^20-1 00 nm. R^li5 0nmOf^|:M 
20 U $ bCM^y ^yld^^ST^l 0 3 $r 5 0 
— 5 0 0 nm x ft^ffttCfi 1 5 0 — 20 OnmCOl^C 

^j*-rftfcma>ofc 0 

[0 0 3 4] ^7>^^r%SLT, T 

Wl0 2^7X-7CVDfefSiH^ NHs. N 2 

ofrhft&ztizmivmtmtis}) =*>mxi o~i 

0 OnmCD^^f&U TMl03^SiH4, NzO 

d^6f^«*ft^»2oiMka^>y =^Bt-ci 00-2 

0 Onm^«S^aJB«*bfe2««5Si: LTt>ftV\ 
[0 0 3 5] ^Sfc, T«KSraft->y a^W^ftST 
30 j&Rl 0 2^/cfi^bv-y =*V«a*S>ft*TSflll 0 3 

[0 0 3 6] TffiRl 0 3lc«lt«rtSti5*»ffi 

40 ^mmtftte. vy^y (s o . y/^^^^ cg 

e) , £fcv-y ^>^/W^r)'i,A^ J^^v-y 

[0 0 3 7] S«l 0 l±lC«*i-5*W*JI 

l^x ***->y =>yi«L^SO I (Silicon On I 
nsulators) m&b LTt>SV\ SO I SSCIi^^i 
a^»*-«fe«C <t o T V > < lfr<D9m&to h ftT V % -5 

f^&^CfL S IMOX (Separation by Implante 
d Oxygen) , ELTRAN (Epitaxial Layer Transf e 
so r : *c*r/ ^tt<D&m&m) M&s Smart-Cut (SOITEC^fc 
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[0 0 3 8] *m&mn lO-lOOnm, ft»WK:Wt 
5 0 nm(Dm£t^X1&f&£tLZ>h<0X&>Z> 0 zf^X^r 
CVD»-Cft*IStt6**K*SH*«*CWtl 0-4 Oat 

XmtC5fe^loT4 0 0 — 50 O^CO^^^cOX^^tfV^ 
***l»+^fettKS*T-&«-***S:5atoiDic%^T 

[0 0 3 9] T*«i: 4: fil^i:* 

K»T^fig"Tt6-C*>5<0-e. T»»l O 2 tT*Bll 0 

T F T©»tt/<7 ^ ^Sr?84S *5SBO-ot 
[0 0 4 0] *fiK**#«*»*fb-r5XStt. ^ 

[00 4 1 ] :p LT*rt *ixfctt*K*»flcBl*, IB 

[0 0 4 2]^, MK0¥*{*J| 1 0 4 . 1 0 5©* 

h*6»ffil l o 6 ^Mt5o htfi&M; i o 6 

^1 0- 2 0 0 nm, L< fi50-150 

[0 0 4 3] *Ct. MtMli oeosiicfi 
©SMMl 07t, I3 0ifil 0 8 tS:«rtbfc. 
SSltf>2gSJf 1 0 7tt, Ta, T i , Mo, WfchmtX 

til 0 7(Of^j;5-5 0nm, $?£L<f*l 0 — 2 

[0 0 4 4] y-hftiRl0 6 2:|IlO«tll 0 7 

1 0 6iIl<7)Sill 0 7SriIi§£i£T, 

0 4, 1 0 5tea^-*-*fc«i>-C*>£. HiS^n. h 

WWII 0 6 irSl^itll 0 7CDJ?££%i£LT, 

ill 0 6^Sl^«f 1 0 7 0>J*££S?'aMfcti>e > ix 



[0 0 4 5] fl3CD>§mJf 1 08I1A1 tfcttCui* 
^#*i-*««tt»»S:flJV^. #J;ttf, A 1 

Ti, Si. S c^batfttfc7c*dS0. 1 
— 5atomic%8S»D§ixrt:A 1 I ^3 

cDalimJitel 00—1 OOOnm, L< f* 2 0 0 — 

bVXMf$L£tiZ>'b<D-?%>Z> 0 (Hi (a)) 

[004 6] *jMifcfevvc, v-hmmtte, v-h 

10 »8Bi0 61l:, h««4:rac»»A*bJB** 
[004 7] »!2(07th^^^LTU^ 

r, >g>— fftr^dtu^ (mi (b) © 

i o 9) . ^3co^ms^ A i -e*>6»^ y ^bbsse 

mmm t mir&& < r t &xztc 0 

20 [0048] ttt, S3W7i W-X^lCfc D, 

10 4^:, i o 5 <D^^^/vm^m^m 

0 b^x? HO, 111 Sr^Ufc 0 -co 4: 

[0 0 4 9] *b"C, ni^tS K-lfy^IS?: 

^tc^LTIS, !)y(P),Stf (As), 

> (Sb) ^2f^Ai&ttTv^s0s % Vis&m 

V\ 7tX7^y (PH 3 ) ^ffi^fc-f^^K— ^&T* 
30 fToACo ^COX^-Ctt, h^i^l 0 6 til CO^ 

fc^Jd, ^l3iSmjEEtt8 0 k e V4:i^it>{c^LfCo 
^StC^D^ix^ y Vco^Sli, lxio 16 — lxio 
19 atoms/cm 3 <D iSSt^ 5 <D&ft*£ L< , r^TJilx 

1 0 18 atoms/cm 3 £ Lfc c ^UT, *S>*JBJw y ^3&s* 
AD*Hfc^«»«*l 13,11 4MBdt£*lfc 0 

r-^^Hfcy ^^aa«isixfc««o— art. ldd® 

*t Ur*ffi^6*2<D^M»««i:i--5t<0-C*>5o 
(01 (B) ) 

40 [0 0 5 0] -^co^, h-e^^ 110, 111, 

l 1 2^tt, M2<DmmM 1 l 5«r±Slc»AU 

1 2 co^m® ii5iiii o«m® i o 7 & ^ 
^■eM^ntt&<, Ta, t i. Mo, wa>e>gtf 

^2©SmS 1 1 5<Dm$tel 00 — lOOOnm, $f 
IKH20 0-5 0 0nmtMlT*5(tl^V\ 
(HI (C) ) 

[005 1] $4^7t f-e^^fc j; t) h 

•^^^ 116, 117, 118, 11 9&Jgj£Lfc. ^ 
so 4cO^^-h^^^ft % P^-Y^/^TFTCDy— hm^l 
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T'ff^i-^>fc^. 81^1112 2^2^111 
2 3^*?#Jg 1 0 5±T^5J: ?\ZUl?* h-^x? 1 
1 7£^/&Lfc 0 

[0052] fgi co*»«jBts&2<z>*«jBte K^-r^^ 

f>^fel-J: 9 Lfc Q IT, ^— h 

til2 0, 1 2 1 V— h£Hl 2 4, 125h 
h>^*7-f >1 2 6. 1 2 7 £rfl2/&L7to 

[0053] y-hs<*7-<>'te x ms<ommmi 09 10 

;65fgl (7)2gm^ 1 2 6 £Sg2tf>2£mJi 1 2 7 irTiS^tt 

ai^cu znf&ftt Lfcis«a»»T?*> 9 , ia»«sfc 

[0 0 5 4] ^LT, 117. 
118, 11 9«^MU, pff^iTFT 

*M*5c* * mto-f 5 tz #>\Z , K— b° V ^ X^SrfTo fc„ 
pa*f+4t5^«»%*itTW:, #n>- (b) . r 
/l^ ^ r> A (Al) . #V$J* (Ga) . ^P>ttTV> 20 

> (B2H6) ^fflv^r-Y^-^K— ^fe-c^raufco 

T*t>MSmJEE£r8 0 k e V <*: IT, 2 x l o 20 atoms/cm 
3 (Dmm\ztfu^$:ifctoLtz 0 ^LT, Si (D) ic^ 

1 5 2. 1 5 3*r«j£Lfco 

[0 0 5 5] HIl (D) Rttkttfc l/^ b^^^^r^ 
**12 8. 12 9, UO^MUo S507^h 

13 1. I3 2«$ti5 6 :oir^-Mii3 

1. 1 3 2ttSfc2 0*««««l 1 3. 114cD~gfl<>: 
**5«fc5fc:»J«3*tS. (Bi (E) ) 
[005 6] ^^t, U^h-7^^ 1 2 8, 1 2 9, 
1 3 0^±|c:^t^ ^^^133, 1 
3 4. 1 3 5«r*j£Lfc:. l/^K^ 1 3 4linf 
t^/HTFTOy-Mftl3 1, 13 2£. Sg 2 CD 

^F^^i3 4lt LDD^ScCO^^^y 40 

[00 5 7] -t LT, nm&tt-$.~tZ> K— tf^^XM^: 

3 7£ KWy««t/i5»lWtt«ia«l 3 6« 
js££*xrt: 0 rw-eft, -7*^741/ (PH3) SrJBWc 

-i o6*aur^(OTo*wflcatc9^srasa!joi--6fc«> 
{d> MlEii8 0 k e v^riS^i^tybo 

Tii5Sa-C*> 9 . 1 x l 0 19 — 1 x l 0 21 atoms/cm 3 £ 50 
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tW»*K, ww-efil x l 0 20 atoms/cm 3 t b 
fz 0 (0 2 (A) ) 
[0 0 5 8] *LT. ^Mfeill 0 6, tf-hmm 
120. 1 2 1, 1 3 1 . 1 3 2. ^- Mfi*|l 2 4. 
12 5. h^Xy-Ol 2 6. 1 2 7 <D^®tCg* 1 

co«ra*&»K 138. 150 fg 1 <nmvm 

8«15 0liafbvyayJBt*»), 5 0nm^f$-e 

BlTfctK 9 5 0nm^f$|:Mtfc o 

[0 0 5 9] £ Z\T?J&tiLZfl1t&ito*s9 a-^it^bjas 
* l toSra»3RK 1 5 0 tt»<Dj»«.3l<OXSSrtT 9 fcafr 
MI4t©t?J>ofc 0 :tll^Mil2 0, 12 
1. 13 1. 13 2. y-hEtl 2 4. 1 2 5, 
^^7-fV1 2 6, 1 2 7<oaffi^»>fk"r6w^4rK 

[0060] £&&3goxmii, -^n^ti-coaiSr^Jto^ 

tz£>\cft 5 &w&&>^tz 0 rcoxmfi, m^mmm^m 

V^fcfl&T^—yHfr^ wJ^(D^^r^^U — ^f—^m^^tz 

#aM c f{C*5V>T3 0 0-7 0 Or. #3:b<te350 
— 5 5 Ot:. ""Ch£4 5 Or. 2B#F^<7)#i31£fTo 

[0061] mi (ommmmm i 3 8 . 150 \^<d 

ZBf&Ltz^ x f y ^KcJ: ^ ^ti-en^T F T 

^&]&f$.Ltz 0 ^LT, y^lgl 3 9, 1 4 0 i K 
W^m^l 4 l£J£/£;L;rc 0 i/TLTV^V^3 x 
S8fi-(?lj::olI!:, Tig^lOOnm, Ti$:§ 
tfAll300nm, T iHl 5 0nm$:^y^jfe-C 

10 0 6 2] WragT, CMOSiBOnf+^V 
iTFTCIifir^«S«14 5, SlO^g 
«1 4 8. 14 9 % C207MHNIKl4 6 > 14 7^5 

(GOLDS® 146a. 147a^. 
^hiStl/j:f)^V^« (LDDW 146b. 

Mi4 8fiy^*«itt, IiOT^S8i4 

9li KW>«i LT«^Lfc 0 
[0 0 6 3] — ^. p^ir^/^TFTfi, 
SS«14 2, l3WMfeg«1 4 3, 1 4 4« 
^ix^o -ebT, m3CD^^®^i 4 3tey-*Siigc 
^tt, m3 60^^«l 4 4i*K W^SSt/io 
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fc. (B2 (B) ) 
[0 0 6 4] £fc. l^2 (C) te^ >s<— ^lU3§C7>Jb® 

msr^u TFTB^A-A'Kita, y-hfa^ 

C'WffiflHttt^ g|2 (B) ^^LTV^^o *38WJC 

[00 6 5] BUB2m nf^/HTFT^p 10 
T-^A-fflT FTi *r«ttttlft**;b*TrtS CMO S 

NMOS|3i»-*\ »S*^SllOii|*»^Iii*TFTlC 

[0 0 6 6] [H«S«JIB2]*S5WOTFT^«j«S:H2 

T/BVvtl**. ■LDD«*-C*>6*2 05Ftt*««tt, 

46at, a*b*V^*2<7>^#fi»«JKl 4 6 b £ 20 

t^LDDW (Lov) ^t-^-^y^L^vaDD 
®«S (Loff) dSjg^SiXTV^S. 
[0 0 6 7] LDDHStl£3oV>TLovi: LoffOft£te 

mmmm i t*^ l^j;^:3 ^^^wc 

*K $5^7t h-^^ldJ: 9. y— fSS^A^ix 
5 1 iW: L DDOtw<-9 y (Lov) diJBrt so 

h^*?lz£ tw<-7y^L4v>LDD«« (L 
off) 

[00 6 8] L*»U ~<D3$C<D7* h^X^li, K— 
tele, h — = >^i-5fca?>0^;**-Ct> 

l006 9]^t, Lov £ Loff £ Oft SlCttKtHD 

ifc-Cfcofc. 02 6»ctt-t(0— Lt, Tfrj?-? 

■FTORfMtto— «S:^-|- P ~CO£#, ^tV^ixOTF 
TO^®j®JE^#JtLT, ^-r^ftttti: J: 9, 

t-/<-7 y ^512 1 4 6a 

htifc*^-7 y^Lftv«2 ©^IWW so 
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«146 bOftSMiBJEtSiiWIfc. 
[0 0 7 0] Mz-&. »**^3S«o K7^^@B©'> 
7M/v ? ^^|ej^TFT^ t\e}$&<DT F Tli 

*»*r#-ct>ft<* y-htii^-77^ift^ 

I2 0^«ftffi«l 4 6 btt^^Lt>R(t5^ffnft^ 

M£0. 5-3/im<OttH"CR3£-t-n«ft^oyt 0 UJGE 
«r%Jfc1-*xf*y-- h £ tf-— 7 * ^Uft V^JR 2 CD 
^tt*««l 4 6 b^lll, «»«ffij&SK<* SIC Life: 

[0071] ±tz, -pis^yisymto** mmmz&v 

^TFTIi^7««Oi«!iDS:BSCfci?). 
/W3/im(Di^ y— hmH£:*-— 7y^t5 
*2©ffl»««14 6atl, 5//mtL, y-hf| 
mt*—s<—7 ^I4^l20^ftfta«i 4 6 b£ 

[0 0 7 2] P^ir^M'SlTFTfcltt, 

fftt^Kt^^ tViM§^-enft^MTFT 

:<Di|Ht^7^$:^:i:i5ifti)5o ffi.U * 
*W<0*5tS:p^ir^a!TFT^jSlfflLTfc<pre>BB« 

[0 0 7 3] [Mfc»tB3]*-r. Mk»lil 
[CttV^Hl (E) ^-t"tttt«r#fc Q ^tTi3 (A) 
5 IC* 1 2 1 2 9, 1 3 0 

£r%£l£Bfe^Lfc3K 0 3 0 2. 

3 0 3^MUo Uv J Xh-7^^3 0 2linft^ 

d C Ttt: n 9 -Y ^/W^T F T CD K l^-f >^ct)^/& £ 4% 
5<tp(CL^c 0 h ^-7y^Uv^LD 

Rit*«*t-e r t a*-e# fc o <b 3 

(A) ) 

[0074] &R*>x&tt3tlbgtt 1 t PHRIC Ltff 5 
w^T, 133 (B) iC^i-CMOS|HJKdS^Sttfeo 
^tt % n^^^/^TFTfd^^^^/^j^^l 4 
5 % |g 1 O^F«^« 1 4 8, 1 4 9, 12 <D^&yom 

8i4 7«^fc 0 ::t> »2 0T«»a*ii % 

y^f«ffi^fi^-5«« (GOLDW 147a^ 
y hS^l^M^^^V^S (LDD®S) 147b£5 
MtftZti*:. ^LT, I1^3K»S»1 4 8tey-* 



19 

[0075] [MMJtm4]*mmtem&m4$:m\,^Tm. 

[0 0 7 61 ^IT, y * hv^^^Lt, 
^^4 0 1, 4 0 2, 403, 4 0 4MU K 

y^xyfy^iaoiioigii o 7 t&2<DM 

mm i o 8©-»s:i»*Lfc. ^eo&, w^k^^ 
m\ ¥2*twi 104, io sfciy vasaaw£ftfc«« 10 

430, 431, 432, 4 3 3WU:, 

[0077] h^^^^r^v/y^it; 
^5<tr/y- h^7^ y^/^- ^a^* 

f-^^^ ^r(^C«#l^L, W^h^^4 13, 4 
14, 4 15, 4 1 6 &*th^tUDV< ? — ls±\ZM& £ 

9, i4 (B) tc^-#-<fc b-^^f&y— hW, 

[00 78] *LT, Ky^xyfy^feici^-h 

y- hmm4 19, 420, 42 

1, 4 2 2, ^-h^4 2 3, 4 2 4, y^h'<Xy 
-f>4 2 5, 4 2 6, 4 2 7Mlt 

[00 79] ^-U, 418£ 
7f2*£L, fm^4 19,42 O^r-^^^ t LTpS! 
^tt^-TS K-fc°>-^xm^tTofc 0 30 

[ o 0 8 o ] xateHJS^ 1 £ Hg«K LTfr 5 

- £ t\ 0 2 (B) ^^-TCMOS[E]^^^^;$ixfc 0 
^tt, n^-y^/VMTFTtCfi^-^^^jGS^l 4 
5,^1 (£>^fc&4fcW§£ 148, 1 4 9^2 
«C14 6, 14Z«^t C^T, m2<D*1&%> 

mm*. y—hmmt^--y<-^yy-r^mm (gol 

146a, 147at, 
7^Uil^« (LDDIS) 14 6b, 147b£ 
&M$L£Hfz 0 *z LT, Sfn<^ifi&4^i£i 4 SteV- 
^^irLT, Jgl 0^4&«*£i 4 9HKWyi« 40 
£LT«fEL*: 0 

[0 0 8 1] [^ife^®5]^^coftk(O^JS^$r0 5 
£ P^*/l^TFT£[!3-g&i:tCf£$iL, CMOS 

^tcov^T^-r^o 

.[0 0 8 2] g^tc, mmmmi tmm^m^so i_l 

^T^5 0 2, 5 0 3«U $^>^SS^ 
J5^*5li^#*i5 0 4, 5 0 5$:Mlfc e £ b 
{C^-h^^5 0 6, SlOiil507, l3(Di 50 
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t!5 0 8eMU ID 5 (A) 0^^#/ Co 
[00 8 3] M207th-7^^Mttl/v/^ 
h^^Sr^j&L, l3 0iiiWI^?r^L 

T, h/^^-f >-<7)— a^r^Lfc (§5 (B) C7) 

510) 0 ^3^WAir^t^ 
&m,m t mtR&& < m^-t 5 r t a*-e# ^ 0 

[00 8 4] ^Er.LT, I3(07t h^^^CJ; 
#S 5 0 4 £ , 5 0 5 0^*/WF^Sti££rl5 

9 US** h^^^ 5 11, 5 1 2£ff£j&Lfc 0 ^(Ot 

S^*^ 5 1 3£r« 

/&LT:fc5^Tt>&l\ 
[008 5] LT, y*xyj>> (PH 3 ) £JBv^c 

*D5S«JEtt8 0 k e V tft*>\Z&j£l,tz 0 
fwSHlDSjix* U V^iSSJl, ixio 16 -ixi0 18 at 
oms/cm 3 0j£ffltci->50^^:^t,<, C^TIil X 1 0 
18 atoms/cm 3 £ Lfc 0 ^ LT, M^MWIK J> >^jRftlS 
*VfcfS«'5 14, 515, 516, 51 7^J*$n 

O-CfcS. (H5 (C) ) 
[0 0 8 6] -t LT, I407t h^X^lcJ:^ l^^ 
W*^5 18, 5 1 9, 5 2 0, ^^O^^tT 
pft^STFT«^5^!5 0 4CO-^ 

4t5^ti5c^i:LT^, *n>- (B) , TV^S^* 
A (A 1 ) , ^y!)A (Ga) #*D£>*LTl>£2*, 
TI^D^^r^o^^Tc^^ LT, v^^>- (B 
2 He) fc^T^^K-^^a^Lfc. ^IT*MD 
£HUBE£t 8 0 k eVirLT, 2 X l 0 20 atoms/cm 3 <DM 
mztfv^&mtol^ft. f LT B5 (D) fC^-Ti? 
Mtfn ^^j^jggjc^p^'^^-^ 3 <o^«*««5 2 
1, 5 2 2^lfc, 

[0 0 8 7] -^<D&, l/^ 5 18, 5 19, 

5 2 0$:iiLT Jfl 2 cO*|®Ji 5 2 3 £:£Ml£j£/&L 
fco 12^115 2 3 tegl 1 <7>^MM 5 0 7 tmttt 
£fT^/£LTt>a< , T a , T i , Mo, W*>&9ffiX 
3t7c*«r±^,J:"r5#«tttt»4r^v>5o -^r LT, |g 
2(^^m^5 2 3 0i^^l^l 00— lOOOnm, 
t<li2 00-50 0nmT^lT*5lt(f6V\ (0 
5 (E) ) 

[0 0 8 8] $5^)7^ h^XfiZX *) Uis* h 

^^5 24, 5 2 5, 5 26, 5 2 7^«U e S 
1 ^m^^^2^^m®^- K^-Yaiy^V^jSfe^J: t> 
^**«»*Bfe*Lfco ^LT, ^bS«5 2 8, 5 
29, 530, 53l£, y-hWdM5 3 2, 5 3 3 
^y-h/^7^>5 34, 5 3 54»*lfc. 
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[0089] by<^^4^n, ms<ommM5 i o 
tm i commm 534^2 <Dmm.m 53 5 1 -?mt>ti 

[0 0 9 0] It, ^6(D^^- h-^^M J: 9 1/^ 
h^^ 5 3 6, 5 3 7, 5 3 8^ML/c e h 
5 3 7(inft^iTFT^^- 3 

0. 5 3 1 m2<D^mfoffigL<D—n*&om^Mi& 

£ilZ>h<Z>X*fo^tCo U^fv^^ 5 3 7|j:, LDD 10 
[00 9 1] ^LT, nMft4t5K-fy^IiS: 

^$ix/c 0 ^wTU ^l-x^^l/ (PH 3 ) SrffiV^ 

^*^k— :/*-«?ofc. rraitt), y-Mfe»K 

5 0 6 £i!LT^T<D^ffc/Ilc y v«rSanii-Sfc* 
tc, Mtff«8 0 k e V^B^raSLfco 
coy VOSgten^Srtt^-rS K-tf^X&irJfcRL 
XSS^Xfc 9 , 1 x l 0 19 — 1 X l 0 21 atoms/cm 3 t 20 
-f 50tfW£L<, " 1 x l 0 20 atoms/cm 3 £ L 

fc. me (a) ) 

[0092] tit, M6»K5 0 6, y-hm^ 

528. 529, 530, 531, MB & 5 3 2, 

5 3 3, y-h/^7-fy5 3 4, 5 3 5 cD^ffitd^ 1 
cOJiPallfeltM 5 4 1 , 5 4 2 Lfc 0 1 OJllMft 

8l5 4 1liIftv'y3yfit'Cfct), 5 0nmCO|?$T* 

»ric<*ftfc 0 *fc*noiiBftg«[54 2fiBft^y3 

^X^S, 9 5 0 nm<Dm£^1&I&£thtz 0 

[00 9 3] ^tt^n<^>»«-C^J!JD$ 30 

titz n S * tt p a %f+*f 5 *tt»5c* £r Sttf -5 

If— T~~-/M£-^, /Nnyy7>^t^7t°5/ 
hf-v/i,/^^ (R TAjS) -Ctrx.»AV\ L£> 

1, ^-1f-r^-/^fe{t^sv^s^^lfgl^aJ[-c^^*^i- 

#1**1^X3 0 0-7 0 0^ »^U<ti3 5 0 40 
-5 5 Or, rCXfi4 5 0 < C, 2B#P f g<D#L3S£tTo 

[0094]fl<DfMil54 1, 5 4 2te^rtf> 

-^tffi5 4 3, 5 44i KK>ii5 4 5^t 

il^lOOnm, T i ^tfA 113 0 0 nm, Ti 
Kl 5 0 n m ^X/^ y ^ ITM I/: 3 IM so 



[ 0 0 9 5 ] J£X_h(pX*lX, CMOSHJ^n^-r^/V 
iTFTiaif-t^;«H85 4 9, SlOTM* 
J£ 5 5 2 , 553, 12 5 5 0, 5 5 1 ^ 

J&&£tl1to rCX, SB 2 05F#B»««fl, y-Mi 

(GOLD®* 550a, 5 5 1 a £ , 
y-f«itI4f>4^9« (LDD««) 5 5 0 b, 

5 5 1 b&*:ti?tiM&£tiiz 0 ^tr, m\<D7^wfo 

[009 6]-^ p^t^/HTFTIi, f^^Wg 
J«««5 4 6, »3W«»S«5 4 7, 5 4 8« 
3*lfco ^rLX, SK3C05FJB»««5 4 7ttV — 
tU, 31 3 5 4 8tt KW^a*i:4o 

fc. (B5 (B) ) 

[0 0 9 7] 15 (C) tt^WS— ^lUBOJiffi 

I3£^U TFT£&#COA-A'#rM«j£, YW& 

C'#rffi«ittelll5 (B) £*tJ&LXV>£ 0 *5BWlc*3 

^ 2 ^wsji t & 3 commit t a> ?> *a $ tttz 

K«3SS:*UXV^. 
[0 0 9 8] (35 £[^6X1*, nf-V^iTFTi:p 
^^r^mr FTt SrtSMWjB^^-frXfifcS CMO S 
mSS^^KdUX^L/c^ nft^lTFT^^c 

[0 0 9 9] [^16?Bll8 6]*5BW<D<&<z>|ll6JBJIB«:ia7 
^H8tCj;i9m^-t-5o w^Xli, nft^iTFT 

£ p^**si'MTFT&m~mm±izftmi,s cmos 
[0100] ftim-. m&Ktgs t»si7o 1J1 

MTJ&BI7 0 2, 7 0 3t»«U Sbi:»M*»# 
^5>«5»«*»#17 0 4, 7 0 5eMLfc o £ 
K^-h*fe»Bl7 0 6, Il^H7 0 7, ^3cO^ 
«J§7 0 8£7£fi£U 13 7 (A) (DVtM&ntCo 
[0 10 1] tfctci^* h^**«r*j«U g3co^i 

^Lfc (13 7 (B) 07 10) . l3(^#tI^Al 

x^>5^. y >-m&m\z£z$=.y b^v^rmc 

£^X£*: 0 

[0 10 2] ^UX, Wi7 04^ *^§7 0 
5 0^*;M^J5fc»**:lI5 h^^^ 7 1 1 , 7 

^ h-^^^ 7 1 3^^UXioV^Xt>^V^ 0 
[0 10 3] ^-UX, 7^-^^>f ^ (PH3) $r^V^c 
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7 o 7 &mvx*:<DT<D¥mfcmizv >&mim-tz>tzib 

CM^nsy^Mlt ixio 16 -ixio 19 at 

oms/cm 3 <D^ffl|C^£<7)^#£ L< , X 1 0 

18 atoms/cm 3 t Lfc 0 * LT, y >^#D£ 

iXfc^7 14, 715. 716, 71 7^ff^$ix 

fc e r r -c^j& £ y y tmm ztLtzm^KD—^n^ 

L D Dfpi&£ ^ 2 <D^&Vom%i tZtlZh 

<DX'3bZ> 0 (0 7 (C) ) 10 
[0104UIT, l/^h^^7 18, 7 19, 

#u >^-^<D^m^mt IT, v?/tf^y 
(BzHe) ^^T^*:/ K-:/&T-mto}L7c 0 
t>^Di$®E^ 40keVt LT, 2 X l 0 20 atoms/cm 3 
<Dfefe\Ctfu >£r$fotoJL7c 0 ^Lt, [El 7 (D) (C^-f 20 

0 \^*>tmmmzmto£titzm 3 7 

2 4, 7 2 5 £rfl^£ L/t 0 

[0 10 5] ^Oiaii^i5 l^x.l^< , [U 

8 (A) T^t«t9l:^^h^^ 7 3 9, 7 4 0, 

IlOWW«7 4 2, 7 4 3^ff^bfCo ^LT, 
CMOSlH)?S(Dnf F T f±^-y -*/WF2j£® 

*£7 5 2, ^ 1 O^M4^I*£ 7 5 5 , 7 5 6, 120^ 
*fc4fc^£7 5 3, 7 5 4^$ttfc 0 ::t\ ^2© 

(GOLDS«) 753a, 754a£, hMMt 
7 y 7 LfcV^* (LDDf* 7 5 3b, 7 
5 4b ^^-tv^ett^^nfco ^ LT, |g 1 <D^FM^ 

#7 5 5tey-*m&k LT, *105^tt»««7 5 6 

[0 1 0 6] — p^^M^TF-m, 
*£S«6 7 4 9, l3^Mfe®« 7 5 0, 7 5 1 
ZtltZo ^rUT, *3<05F*8«««7 5 Otty— >^«« 
ttt, « 3 ^l«ft«g« 7 5 I tt K 1/>T yfi* i 4 o 
tz 0 (i8 (B) ) 40 

[0 10 7] £fc, H8 (C) te-f y^- *[h]&cd_L® 
BISt^U TFTS^A-A'»r®ig, fKR 

C'EMHitli, ms (B) £*tJKL-0>$ 0 ^^(c 

<Dmmmkm2<Dmmmtm3<Dmmmtfrhmf&£ti 

[0 10 8] i7^l8-Cli, nf^iTFTi:p 
^ir^fflT FTi «r*iMWia^*?*rj«6 CMO S so 



NMOSlnJSS^, ?KA*^i6«<D|ijiR»oMSiTFT^ 
[0 10 9] 

»!s]Ka>X;*:JK1B-ca>5 CMO S (USS^I^^Fic^-r^ 
[0 110] H9^V^T. 1^9 0 1 Idte, «*tf=i 

--y^ttoi 7 3 7^f9^s«ictt*Sh5«r^ 

y^7^»«S:fflV>^ LT, SS9 0 1OTFTi)5 
JgJ5R£*L5SffilC TW9 0 2^/7XTCVDft^ 
*'^*jfc"C»j«L;fco TifeJ^9 0 2liH^LTV^t^ 
»fc*>y =>ai«r2 5-1 0 0 nm, *:TO5 0 
nm£)j?£tc:, ^y3yI^'50-3O0nm, £ 
5 0nm(Df$CMLfc o ^fc, TW9 0 

[0111] T1&BI9 0 2 tt±»r»©ft(C, rT^X^ 
CVD^SiH 4> NH3, NzOj&^f^SSttSJBl 

<omitAit-> y y^£r 10-100 nm^jp $ \zm& 

U ^0±iCSiH 4 , N2 0^e>f^»SJx5»2(^»^ 
mtZs y ra ^Rfc 1 00-2 00nm $ ICflMTBrit 

[ 0 1 1 2 ] m 1 ©Wktfti/ y =» yffitfi¥*T*P«£!<£> 
^7XvcvDffiSrfflv^**t5 0 ^ 1 (omik&lkis 
y=»>^l2, S i H<£r 1 0SCCM, NH 3 £ 1 0 0SCCM, 
N z O£2 0SCCM£ LTS^tlciAL, IMS3 2 
5*C, Rj£BE*4 0Pa* Mt^MO. 4 lW/cm 2 , 
Scmi^S^:6 0MHz£ Lfc. — *\ %S 2 (Omitm^ V 
^>mte^ SiH4£r4SCCM, N 2 O£4 0 0SCCM, t L 
TSJC^iC#AL, Miag4 0 0t, ^/SEE^74 0P 
a, JfcS^taSS 0 . 4 lW/cm 2 , ^cmi^&^C6 OMHzi: 

[0 113] ^fc, COTifeJK9 0 2 0_blC5 OnmCO 

<^ 400-55 ot:^»i*minij»LTiifck*tea*rfT 

V\ ^7K^S?:5atoniic%^T^ LT, ^^{b^X^ 

[0114] rc-e, THtmk&iktt^y = >mti±\,* 



25 

{0 1 15] #*JT>y 3^JB«rigf B ftt5Xli^ 
&v\> ^^iS^Jt 1 ^ u — if — /wife^^i^. 

/Co 

[0 1 1 6] ft. **J6«-CWc*i»frjB«:*4K->P 
[0 117] r 3 tTM^n^S'>!) =iyi^ 

^19 0 3, 9 0 4, 9 0 5 4r^j£ Lfc Q / 
[0118] 903. 904.9 20 

9 0 611 ^X^CVDfemOt S i H<«rlSfl.£ 
UAc^b^fb > y ^ >M£r 1 0-200nm, £P£ L < 
Ii50-1 50nm (DWZ TfMtnif \ £ r T'i* 
1 0 OnmOf$|cMLfc„ 

[0 119] ^LT, V— h*fogUR9 0 6W»gl 
O*W9 0 7 i, l3^H90 8i:eMUo 
8l^tl9 0 7lj:Ta, T i . Mo. Wd^ltfil 

^fcli:tib^i^i^^:t5« 30 
»K^j«i-ttl^av\ g§ 1 o#li9 0 7 coi? 

$li5-50n m> £?£L<ttl 0-30nm^m 
m&$>Zo 2 0nm(DK-CTaIWl 

[0 120] T-ff8IS:fflV^»&^tt^^y^«fe-C«* 

^^2 oii aan«flre*>9y— hWifcutflH-sr t& 40 

0* LftV^JR 1 ^ii^(DTI^ 1 0 - 5 0 n m<OJ5£ 

1 1 (OSllgOTf: 2 - 2 0 n miSol $ T 
(P) * K-z/Lfc^y a>B«:»aiT^< r 
3!rcs>* 0 rtucj;*), -t<o±jc*dcSix6W«Wo* 
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ftnatt), 1 <omm.m\±&mm^ 1 0-50^ 

[0121] ^(Oil:, wi^fv>5^i:t)Brsg-cfc 

/V=^ (Ar) tfxtmm (N 2 ) ^^SAUTWI 
£2 0 0nm<^£lc^£-r5 e £fc. WJ^£ 6 7 

(WFe) £r/8t^Tf»C VD&T«t5r 

0/z Q cm^Ttdi-Sr t*SH*LV\ WRillgS^^ 

»&> MS9 9. 9 9 9 9%W-^yh$riV\ $ 

#BBJt LTWRS:^t5 C £ «t «9 . fi£tsp 9 — 20 

[0 12 2] 13^119 0 8 ISA 1 ifcfiCuii 

*§#(ctt, Ti, Si, S cfrbM&tlti7tm&0. 1 
— 5atomic%^D^tLybA 1 ^^V^Tt)fiV\ f5 3 
<£>2Sm/f 100-lOOOnm, £F£ L<I12 00- 
4 0 0nmT«ttllfIV\ CltUS, hiMS^fc 

[0 12 3] ^«|c»3 0)*tittiS9 0 ltf> 

[0 12 4] Sll<Z>W«8li:LT««-r5*W#Btlctt 

n 5 v ^tt p s^^mfflift^i-s ^««7c*^as*n 

fctt;itf&< % Wxli SJEC VDifeTSSfflS5r4 5 
O-SOOt^Lt, v^>^> (SizHe) 2 5 0 S 
CCM, -^y?A (He) ^3 0 0SCCMiALT^ 

TPHa^rO. 1 -2%^lA^^:TnMco^^^ 
dtbXt>ftV\ (B9 (A) ) 

[0125] g>#:<D¥m#miz^ fcb^c^i 

x l 0 16 - 5 x 1 o 18 atoms/cm 3 OfiST^D y (B) 
«:8&6DUTfcav\ ^<Dtfti>> (B) ttb£vMitmJEE£r 

[0 12 6] |^20^^ h^^^LT^ 

fc (09 (B) (O9 0 9, 9 1 0) 0 I3^#11^A 
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[0 12 7] ttt, |3^7t h^^lCj; 9. 
ffcS 9 03h ¥£J#JI 9 04, 9 0 5 O^-y^WE/ft 

1 1, 9 12, 9 15, 9 

^^^913, 9 1 4*»j*LT*3V^TfcftV\ > 
[0128]^LT, nm&tf-Zi-Z K-fy/Ig^ 

^7cfff<!: LTte, y> (P) , fttX (As) , T>^e 

v (sb) ^^s^a^ixTt^^^, Dis&m 

V\ 7**7 ^> (PH 3 ) §rMV>^^yK-^T? 
fTofc. roiitli, M6««9 0 6 t»i 
119 0 7£»Lt-t<OT<&¥«#Jitcy ^Sr8S»I"*-5 

#JIlC^;ta£;h,5 y >-cD&Ste, 1X10 16 — 1X10 
19 atoms/cm 3 <D%m\^~t Z><Di£friz L< , r^-Ctel X 
1 0 18 atoms/cm 3 t Ltz„ ^ IT, V > 

(P) as^£ftfc<H«9 17, 9 18, 9 19, 9 2 

o, 9 2 l t>mj&£tifz 0 z\i\-ei&j$.£tiit})>*mM 
£titcmm<o—mn, LDD««£L-c«tBi-a»2© 

SftSfcO-efc*. (0 9 (B) ) 
[0129]^ ^F^^^itt, 12 

go^ui 922 tmrnzmai i,tz 0 jg 2 (o^ti 922 

Ta, Ti, Mo, Wfa(bmtitltz7zm*^!$.ftt-rZ> 

mm,\±wm*m\,^z> 0 tit, 12^1192201 

£J*1 00—1 OOOnrn, £?£L< 200— 500 
nm^j*LT*5tmAv\ (0 9 (C) ) 
[0 13 0] ^4 0^^- h^*?\c£ *) h 

•7^^ 9 2 3, 9 2 4, 9 2 5, 9 2 6, 9 2 7, 9 2 

FT<Dy~hmSir> CMOSS^il/MiTFTO 

ZtzZxDh&XftZo nft^lTFTCO^Mg 
lit^IlT«t5fcJ6, ^ 1 (Dill 9 3 1, 9 4 

2ti2oiii9 3 2, 9 4 it>s*m#m±'em&£ 

5lCUv>J* h-**? 9 2 4, 9 2 8«lt 
[0 13 1] Il^)flIi:i2^illiK7^x 5 , 

1H9 2 9, 9 30<t, y-bgE^9 3 3, 9 34<t, 
y-M^7>f>'9 3 5, 9 3 7, 9 3 8, 9 4 0^ 

I 0 1 3 2 J y — h'<*7<4 l3(Oili9 3 

6, 9 3 9^1^119 3 5, 9 3 8^2^1 
19 3 7, 9 4 0 tT8fcilfc^7y K^O#|it^ IT 

10 13 3] fit, h^^9 2 3, 924, 

9 2 5, 9 2 6, 9 2 7, 9 2 8^©$«U, p 



ft^STFT^M^h6^#l9 0 3©-ai: 
5^^7C§££ LTte, tfu:/ (b) , T/v^-r^j^ 

(a i ) , ifv (Ga) , asfcjfenrv^as, 

2He) SrfflV^r^^-VK— r«fe"C*»0Lfc. ^T^D 

8 0 k e V t LT, 2 x l 0 20 atoms/cm 3 OS 
mc#u>&muLfz 0 IT, BIO (A) (w^i-J: 
5 (C^n V^SS^^nJ^Hfc^ 3 O^fcfc'MlJg 9 4 
10 3, 9 4 4«$nfc„ 

10 13 41010 (A) ^s^bfrfcl^* 

h-^^^ 9 4 5, 9 4 6, 9 4 7, 94 8, 94 9, 9 
5 0, 9 5 l&tef&Vtz 0 $5©7tF-7X^linft 
^STFT©y-ht««:»*t5fc»Ot)05"e* 
t), K7>fx y f y^ffiia Dy-Mi9 5 2, 9 5 
3, 954, 955, 956, 9 5 7«^f: D £ 
(Ob^y— M«9 5 2, 9 5 3, 9 5 4, 9 5 5, 9 

5 6, 9 5 7tt*20^«»g«9 17, 9 18, 9 1 

20 9, 920, 9 2 i <r>-ntm*Z>£5lzMj&isti'tz 0 

(010 (B) ) 

[0135J tLT, U\s* h^^^^^B&^Lfc 
^, lrfc^W^h-7^^ 9 6 0, 9 6 1, 9 6 2, 9 

6 3, 9 6 4, 9 6 5Sr»*lfc 0 ^F^^9 6 
1, 9 6 4, 9 6 5linft^STFT(Dy- Mi 
9 5 2, 9 5 3, 9 5 4, 9 5 5, 9 5 6, 9 5 7 t , 
# 2 £r?5 5 3&XMf& t$tiZh<DX3b 
ofc 0 l/^l>^^9 6 1, 9 6 4, 9 6 5J1 LD 

30 [0 13 6] -t LT, ^60^^- h^^^rJBv^v*;* 
h-^^^ 9 6 0, 9 6 1, 9 6 2, 9 6 3, 9 6 4, 9 

7, 9 6 8 £ KK>it^^Sl <0^«»««9 6 

e, 9 6 9, 970WUC0 7**7 ^ 

> (ph 3 ) ££?Wc-f K— ^-rtTofCo 
ST?*. 0 6£i§LT^<^T<^aM£/I 

(cy V^^rai-Sfc #>{;i, #P>imEEl±8 0k e V£ii5tf> 

40 - ^ISi )t« tTiS»aTi) D , 1X10 19 -1 
X 1 0 21 atoms/cm 3 <ti-^O^W*U<, ^Tte 1 X 
1 0 20 atoms/an 3 t Lfc e (010 (C) ) 
[0 1 3 7] 01 0 (C) SWIimTtfcb, SI 
1 OJiraife»R9 7 1. 9 7 2£7^J5£t-£X;fM£fTo 
fco S^tC^bi^y =*>J^9 7 1 £ 5 0 nm<£>J?£iC|& 

^u/co i^>y^yH9 7 ni^xvcvD&tf 

SiH<^5SCCM, NH 3 £:40SCCM, 
N2$:100SCCMiAlt0. 7Torr, 300 
w©«HK8*4:aAtfc 0 ^tt, j|fcv>TS&l 
so IftflM 9 7 2i: LTIMb-> y = T E O S (Tetrae 
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thyl Orthosilicate) &500SCCM. O2 £: 5 0 S 
CCMSAUTorr, 2 O OWOffl^l^^gA 
LX 9 5 0 n m^^C«L/: 0 

[oi 3 8] ^lx, Mioii^ttofc, mmm<D 
tt*-t z> T&%>7cm zmmt-t z> tz #> ten o &> o 
ftj^o^^v-^i — if— zm^^tzu— tf— t—— j^m 

& (rta© xfr;U;mv> e ;:tttfi7^-;^ 10 
mmt<Dx.^ft^tz 0 to&Mmn. &m&m%L*piz& 

1^X3 00-7 00^ $?tL<|j:3 5 0-5 50t, 
^:t'll4 5 Ot, 2^<Z)&S£fTo*: 0 
[0 13 9J Il©HS«gR9 7 1, 9 7 2te^<D 
- ^ y ^-c^nf n<7)T F T £7) y-^^ ^ , 

IT, y-^tS9 7 3, 9 7 4. 9 7 5iKWyg 
*£9 7 6. 9 7 7^Mlf: 0 m^LXV^l^ 
#i#lXte;i<£>S;1l£. T i m& 1 0 0 n m, T i £^t? 
All3O0nm, T ill 5 0nm^5/^fetl 20 

[0 1 4 01 £Lk<£>XHX\ CMOSIeJ^CDn^-^/V 
lTFTIC(ift^MS«9 8 1, SMO^*fc4£>Sg 
898 4, 985, ^2 cO^Ffcfc^^c 9 8 2, 98 3^ 

^w^7 7 /f§^ (GOLDi® 9 8 2 a, 
9 8 3 a, 7— hmfet*— ^^L&VvgtJ^ (L 
DDIS) 9 8 2 b. 9 8 3 b^^tt^iX^^ttfCo 
tit, mi <0^$64^Jg9 8 4fiy— LX, 
Sl^WWIc9 8 5tt ^««t*ofco 30 

[0 14 11 ptt^iTFTit mmc?7*y 
&<dv— bmte&mfSLZti* ft^^Miic9 7 8, 

I3OTMW«9 7 9 S 9 8 0tm$L£ixtz o 
X, $3<D^«89 7 9fty— *m&£ LX. g3 

[0 14 2] £/c. liTFTI^fy- h"C$>^ 
ft^«f«9 8 6, 99 UIl^AftS%9 

8 9. 9 90, 9 9 4i:l2WMW«9 8 7, 98 
8. 9 9 2, 9 9 3^M$tl^o :rxl20^ 

y-Mi^tw<-7^/t5S«9 iB 7 40 
a. 988a, 992a, 9 9 3 a^-hii^t- 
^-7 7/L^«9 8 7 b, 988b, 992b, 

9 9 3 b fc*»*4*tfc. 

[0 14 3] Lti 1 1 iC^i-J; S«9 0 1 

.tic c mo Suisse, ■>i«3^»j*4*tfcr^7--f^ 

[0144] [Hffiftl 2 ]^Hfi«|»H 1 2 fcfflV vfRW 
-T£o 01 2ICfcV^Tl^9 9 6li, f^TFT^ 
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9 7*m&^zm\z.wLVbfrtz 0 «5fc«9 9 6rt: % t 

i, Ta. Cr, Wfc ¥<0&mm^MjfcrflY£%},\ £ 
fc, ^y^f^y f-f K(WS i)-CMUt6 
V\ L< 11. WS i mt S i )8l<£>2Btfl5i£ 

LXt>&V\> ig3fel^9 96iil00-400nm, ft* 
« Kill 2 0 0nm(Oj|^Mttll«l/\ 

[0 14 5] ^7tK9 9 6±tCJgj«i-5TFTOXStt 
*K6«1 tCf£x.tffiV\ -tLX, HIl 2i;^f7^f^ 

[0146] mmm s ] hjs^j i ic** 

*n**itmT 9 m&+&mt:»r. mm™ 
m*m^z>m&. #u¥7-i 3 o 6 5 2-5§-<&$g. 4»n 
^8- 7 8 3 2 9^nx'r$^£Htz&mzmi,^z t 

[0 14 7] 1 3 0 6 5 2-^-^tC 

1 8 (C^i- e £-f mm 18 0 1 iciMbs^y 3 1 8 0 
2£Rtf\ ^i(:Mr>^yii 803WL 
fc 0 tlftSX* 1 0 p pmO^y^^tfS 

^ L 7 ^/i^ttl 1 8 0 4$: 

matx^ito (mi 8 (a) ) 
[oi4 8] j^tc. so or, i mm<DM7kmj:m<o 

5 0 0-6 5 O^XM-1 2B£Pe1, #l;tJ:f 5 5 0 
t:. 8«FBBo«i«iaS:fTV\ 3B*»->y 8 0 5 

S:«jSLfc. :3U#W:glfv/y=.yii8 0 
5 te^^nfe^W^Lfco (B18 (B) ) 
[0 14 9] f-fc, ^3|Z8-7 8 3 2 9^-^X^ 

X. #Afr¥««R^3Kn««AYft:«rprie^L^t>o 
X£>£ 0 l^&ftf^fi^^i^ Lfc^ido^X. m 
1 9-CKWi-6 0 

[0 15 0] £i\ #^*g«l 9 0 1 iz&lti']) 
m 1 9 0 2 SrKlt, ^rOifc^ftRS" y a ^JR 1 9 0 

3. iMki^y aygi 9 o 4fc*BfcWicjgjaLfc. 

^fb^y 3>Il 9 0 4<DM£&1 5 Onmtl 

tz 0 

[0151] WcmtisV 9 04^-^y 

^UX, ^tRWlr^?L^l 9 0 5 ^^U. S 
S&&X1 0 p pmO^^^^^tfK^-y^Sg 

^^tt. ^7^VMil 9 0 6«§I7L^1 9 0 5(0 
i£»^*T**jr^ y^yii 9 0 2i:a* Lfc 0 (B 
1 9 (A) ) 

[0 15 21 5 0 0 — 6 5 0^X4 — 2 4^. 

^1x^5 7 0^:, i 4«FBojR«.a«:ffv\ ^r>y 
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»oTl^5*^5*lJj&as*><5. (01 9 (B) ) 
[0153] fi, ±E2o<Oft«^*5V>T«fflpriSe<C* 

^tc^I^:, = y£vv (Ni) (DUtUzh. 
(Ge) , Wi (Fe) , a«5S>*-& (Pd) , XX (S 
n) , ft (Pb) , rn^/Ph (Co) , g& (Pt), io 
ft! (Cu) , & (Au) , £^ofc5c**rfl!VvT:t>6: 

[0 l 5 4] EJLfc<z>J: 5*S*P^:fflv^T^SSr¥#»JR 

if«r*M &MKU ^*-=^^«rfx*.« % *Sif&«T 

»*r«v^-c, »*K*8WMJt*>feff«SJxfcTFTtt. 

[0 15 5] [3M6«4] 

T. WPHTl 0-247735, ffl?10-l 3 5 4 
6 8 ^£:n&ti\*ftm¥- 10-135469 -J^fRKHE 

[oi5 6] B^«icia«s*tfca«wt, ^ftjr^flc 30 

fc-c % ^lf¥iM^(DM^(OSg?r 1 x l 
0 17 atmos/ciD 3 aT. KlilXlO 16 atmos/cm 3 

[0157] **j6«o*fifc^ov^TH 2 0 ^m^^xm 

^t5 0 - - 7 3 7M^$ 

nSMT/V* y#7*£«£^V^c 0 0 2 0 (A) X 

02, SiSi/y 2 00 3^$n^i^T 40 

UTV>5o ^Lt, ^aSixy =>>^[2 0 0 3CD^®IC 

-**?m<nmti/y ^>m2 004^150 nmco;?^ 

(cy 2 0 0 5asRtf-e>ixfc 0 

[0158] z<Dvtm-?, mm&mfaL*p~v 5 5 0 — 8 0 

Ot, 5-2 4^, «x.lf6 0 0t, 12»M 
20 0 5^ 5 ,>5ryy^^^ tTi ^ x ISMS' !> so 



=3>m2 0 0 3JC3!l#UTV^«U(t5c*W:9 
ixfc««2 0 0 5tCiSW^^:-5r 
[0 15 9] LT N ■^**flJo8Kbi'y ^yl2 0 0 
4^r, !i V»^n^2 O 0 5 ^..yf y^t 

XoaflEtr 1 X 1 0 17 atmos/cm 3 WTJw*"Cfi»$ttfc 

=» > Bttt * $ £ n jg m 1 -c^ L * mm m <o r f t <d 
[0160] [|»6M 5] *Hft«-ctt % gujfc^j 1 -e^ 

[0161] rr-Cli, H7 0 0-1 1 oot 

*I2 10 2, 2 10 3S:««Lfc 0 -t IT, 

2 1 0 2. 2 1 0 3£|goT. y—h»»m2 1 0 4$: 

te, ^X^CVDfe-CftblMt^y 3 yit7 0 nm 
<Om£T~m&l,tc 0 (B2 1 (A)) 
[0 16 2] IT, (ft*«JJwtt«[*) £g£ 

5 ox;, 3 o#£ L/c 0 ss, feata««7 00-110 
i*B^WTl«tixtf6d*ofc 0 (02 1 (B) ) 

[oi6 3] *<d&^ *nmm<D$zW-Q\L *mfrm 

2 1 0 2, 2 1 0 3 kff— YWMmZ 1 0 4 k<DftmX 

mmitmmmzn, vymmz i o 7^^$n 

i!2 104i:f^l2 1 0 2, 2 1 0 3{^tl5 
[0 16 4] K±oxSTfP«Snfc^- M6&R2 1 

o 7 immm&ft<*m{*m 2105. 2106^ 
y-hte&^2 1 0 7 <Dnm\*#mzs i #tj:i > (D'e$><> 

[0165] 6 ] ^HJg^lJT^, ^JS^J 3 Xtj< 

L/C Ufc^&*r^BlS¥#ft:^^^^ L. Hffi^J 1 X^ 

j;?)^-rsfi«isr^ 0 *-r, ^^s^Jl^c^v^T, m9 

(A) -C^$tt5¥*flcS9 0 3. 9 0 4. 9 0 5f*. 
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[0166] c\zx\^ no (b) K^-rxm**?-*: 

O^^HJSL^lo -t It, 4 9 4 

6, 9 4 7. 9 4 8. 9 4 9, 9 5 0, 95 1»il 

[0167] * IT, 122 IC^-f «fc o tC, «ffc* 
^h-7^^2 2 0 1, 9 6 1, 9 6 2, 9 6 3, 9 6 
4, 9 6 5^rMLt LT, n!t»*«K-tf 

fc^g^c 2202, 2203, 966. 967. 968, 
9 6 9, 9 7 oas«J*£*Lfc. 10 

[0168] ::t\ yy»^fci«2 2 0 2, 
2 2 0 3Jcji^(c P S4rf+4-"rs^F«*7c*-C*>5^ 
n^tKtn$ixTV^!dS % ro^rt y yggiii x i o 
19 - 1 X 1 0 21 atoms/cm 3 X&V ^ /fDy|:^Ltl/ 
2mS^»ST^^D^tv6cO-C, pft^fTFT© 

[0 16 9] -<DVtmX\ II^^-C4 0 0-8 0 
Ot:, 1-2 41*18, «ttf6 0 0t, 1 2«fB8<0*DJ|» 

tio £^>ic, utile y y^^ixxv^^yy^ y 

J«««a>b««7c*&K**i-5r ir^-etfco ®2 2 
(B) ) 

[0 1 7 0] HI 2 2 (B) Oli^ftTLfcb, £XP$0 
XSttSllfi« 1 <7>xmtc^l\ IE! 1 1 

&XZtz 0 

[oi7i] [n«ey 7 ] *nmmxn. mmm i - e 30 
[oi 7 2] ^1 loftsor^f^^ h y ?*mm 

^3*LT, /^7^^ 3 ygl 3 0 1 £7£je£L7c 0 s< 
S/^-> 3 >Il3 0Ul i^>ynyi-C5 0n 

JMUfiftRl 3 0 2£#>)1 0 0 0 nm<D&£\cMj$.L> 

tz 0 mmmmmt lt«, #y^s k, r^y^. #y 

[0 17 3] S6»C»3 0JiniftlW«:*jSlLfc. I&3 

^sraifesai 3 0 4it ^y >r ^ k& 

tf>/IP£*fell^ 1 30 2,^7 v"<— > a >m 1 3 0 1 \Z so 
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U PHilUS 1 3 0 5 SrflgfifeLfc. MUtttHi 13 0 5 

SMbf >-v**A • *X ( I TO) R£ 1 0 0 nm<D 
[0 17 4] #CfC, mi 4{C^i"i: 9iC. £ffiStl 4 0 

i £g§ 3 onmiK&iftR 1 3 04^ m^wi 1305 «a 
i"5 0 ii^^^^^^<7)ief^]j^{cii^y >r ^ kwib^ 
#<fflv^nr^5o WfRidflossi 4 o 2ic« % 391 
mmmi 4 0 3 4 0 4t*M$LL,ft 0 ie^ 

S-je^u^vv h«&»oT¥fTEiprra J: 5 let 

/Co 

[0 17 5] _bl2cDXg£:jgT, Mgfffl^ CMOSIe] 

W*«<DlHl£ttA*t»i 4 0 5^AL, SihSU (0^ 
[0 17 6] ^ic^H^0fj<DT^^-Y^ h y ?*mWi 

9 0 i±\zMf&$titi > mmui 501^ c^— 
h) jR^niBiei 5 o 2 <t, ^-^(y-^)i»^«i0S 

1 5 0 3T*M$H5p liTFT 15 0 Olinft^ 
&ft[sl%l 502^ (V-^) jHWAKeIBi 5 

0 3 fi^n-Fixy- hmm 1 603 1 y—^mm 1 6 0 

4-C@^^l 5 0 1 \Z.mt0t£tiX^Z o 
[01 77] 01 6 f^ll^^ 15 1 <D±&mX%> *) . 15 

1 £ 1 ® ^ CD X 3q m X 5 . Ill ^ T F T Wt n ^ -r ^ A« T 
FTTfe5 0 hSB^l 6 0 2tca^LT?f^$tt5 

v-hmmi e 0 3^, ^^ttx^^^y-hte^ 

^LT^(OTO^iM 16 0 1 ^iui^ 0 IS 
^Sfil 6 0 7^^^ttTV>^> e £fc, il6T/Tf 

Tjk-tmmu <o mm m \c mj& u x v > -5 0 

[0178] *HJ6«-e«:. F T 1 5 0 0 
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^LTimbnfc^SfleJloy— xmmt. kw^m 

[0 17 9] [^16^18] ***«-Ctt, T^-f^ 
[0180)017 (A) ttW*»£>±ffiB^*> 9 . 10 

btix\,^z> 0 ittzmi 7 (a) <DA-A'mmn, 01 

7 (B) lc*frjESLTV^ e y-KBE«l^7yKI©* 
i£T\ Jg 1 0««JB 1714, Jg 2 OagmJl 17 16. 
S3(OiiI17 15^^ot^^ y-hiB 

»t-««sn5y— hmmnmi <Dmnmi 7 i 7. 1 

7 19tl2^1fl 7 1 8, 1 7 2 0 ^ibJE&oT 
V^o 017 (A) ICtell^teLTV^l^ 
tctt, y-*^«c, £ l o^ttttfllttjP 

ff^^iXTV^^ e £fc. IlTFT^KWyiCfi, 20 

[0 18 1] [HJS«9] 02 31*. 3»6«7*CiFLfc 

y— xm^mmmmiB}& 2301. hm^-m 
wmw)m& (a) 2 3 0 7. y— hm^mmmmm^ 

(B) 2 3 11, ^]) T*r — *?®K2 3 12. Uiifgfl 2 
3 0 6 £rWLTt>5 0 

[0182] y-^m^-j»ffil^»lHlS 2 3 0 1 ft, >y 30 
hWv ? X^(ElSS2 3 0 2, W</1^>:7^1pJK2 3 0 3. 
'<V-7rm&2 3 0 4. ^V^y ^le]3&2 3 0 5£fl| 

[0 18 3] £*U y-hft^-j»{RO^»0K (A) 2 3 
0 7tt, '>7hPi/X^IsI^2 308 > l^/l^v-y^® 
82 3 0 9, s<v7TiB\&2 3 1 0«r<H;tT^S o 
Mf#«fcliE»IeISg (B) 2 3 11 fc|^«*«^*> 

So 

[0 18 4] ^n^nosggco^mJEco-^ 

M^v?x^[Hlg&2 3 0 2, 2 3 081^1 40 
0— 16V-?$>9. W</W:7*!§Itt2 3 0 3, 2 3 0 
9. /<>y7TM&2 3 0 4, 2 3 1 0, i^r/y >-;/l5j 
82 3 0 5, I^2 3 0 6lil4-16V"Cfeofc 0 
If-V^y >-^Ih13S2 3 0 5, W*»2 3 0 6ttff*DStt 

[0 18 5] *«9Jtt\ n^-r^/V^TFTO^lfjiaBE 
£%ltLT. LDD««i45»20T»MW«©ftS 
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[0 18 6] 02 4 (A) lii/7M/^^(p]^TF 

* L DDS« £ * SSB 2 07N4b««^Kit ?>tiTV> 
So ::t\ MS ^ - 7 ^ 5 l d Dg 

« (GOLDiiS) 2 0 6 a^tw^7o,yL/<j:^L 
DDi«2 0 6 b^g^|j:, #J;itf, 0 2 6\Z&x_tf& 
<. 2 0 6 a$r2. 0 u m, 2 0 6 b^l. 

[0 1 8 71 02 4 (B) nu^/lsi/yfrisfi&s '^y7 
T08OTFTO«f£#J£r^LT^5 o ^Hh<D^^(D 

S« (GOLDg«) 2 0 5 a. 2 0 5 cOl^f|r2. 
5/zm^L, t-/^7^x7 p L/ { (;V^LDDi^2 0 5 
b, 2 0 5 d(Og^2. 5^mi:t5:i:^#5o 
TFTOy— h^y^/V^— h{d(S^^tt"f , > 

^ J; 9 TFT^>fbL^>-t-V\ Lt^L. 

02 4 (B) \^-TX 9^LDD««^tt5w^fCj: 

[01 88) 024 (C) fl^V^y >>/IeI8^TFT 
^^J&^JSr^LTV^ wC0[HlSS<7)n^^-^/V^TFT 

7y/nLDD®« (GOLDgS) 2 0 5 a £20 
6 a, Mt-/^7 7/L4V^LDDi«2 0 5 b t 
2 0 6 b^$fi > -ttt-etb*L<-rsr i:dS#*U 
<, y-MHii-^7 7 7 P t5LDD® 
* (GOLDS* 205 ai206atrl. 5 // m, 
^ y :TL^LDD^gc2 05b£206b(O 

[0 1 8 9) 024 (D) ttSf*«0«d£«Sr^LTV^ 
So - n f t -^/Vi TFT h"C£> 

S# 5 > 1£t£^&£;ft,s /cable, y— *M3$£Wi>"0 

DD«« (GOLDg«) 2 05a, 2 05b, 206 
a, 20 6 c!rl. tw<-7 5/yt4^LD 

D®«2 0 6 b, 2 06d(Dl$^l. 5/imi:t5: 

[0190] immmi o] *3teK«i-cMt. *««©t 

FTHJ8tcj;Sr^^^^ hy ^^ffl«A*^3S«S: 
»^aA/^a«*Sg«^ov^H2 5, 03 3, 03 4 
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[0191] ze>± 3tt¥W(tittClcHU &*IHilS3S55fc 

[ 0 1 9 2 ] 13 2 5 (A) lij£^mfS-?£> t) , 9 0 

0 1 , $?rttJ A» 9 0 0 2, ^JZAXU 9 0 0 3, *^ 
819 004, ^^5/^9 00 5, 7yft9 0 0 

2, t^AM9 0 0 3, wr^f^^hy^^s 

«?:fx.fc^gl 9 0 0 4 iCigffl-T £ ^ £ 5 0 
[0 1 9 3 J 13 2 5 (B) teVf**>*7~Vtb*). 

9101, m^mm: 9102, w/* a^sa 9103, » 

f£:*>T 7f9104, /^y7j ^ 9 10 5, 9 1 

o e^^otv^o *JP^teW7*A;tr8P9 103, 
RXfiT?"rsc7-* hV ^^S«Srftt*/TSf9 l 0 
2 , 9 10 6 fcii/fli- <5 r i *<> 

[0 19 4] [32 5 (C) tt^e^-f /Wn^fcTa.— *X~&> 
9, *#9 201, #^g&9202, ^gff 9 2 0 

3, iff^yf«2 04, ^819 2 0 5^M$ 
*VC^fco *i««tt$«»9 2 0 3, 

^hy^ *«RSr«*.fc**«ll 9 2 0 5 K^Bi"* r 
<5 0 

[0 1 9 5] 13 2 5 (D) tt^y K^£>- Yf^^zfu 
-f-CfcD, 3 0 1, 1^19 3 0 2, T-Ag& 

9 3 0 3 *K3SWttS^£Sa 9 30 2IC 

[0196] 125 (E) fiy7l^n^x^^-T*) 
9, **94 0 1, 4 0 ^819 4 0 3, 

Mt-is^^y7^94 04, y7W^-940 
5, 94 0 6, 7^y-y9 4 0 7T«^n5 6 #35 

wnm^mm 9403 ms/s-t s r ^ as-e# 

[0 1 9 7] 132 5 (F) tt»^F#»-CfcD, **9 5 
0 1 , 9502, 9503, IStgjfflE* 9 5 0 

4, g^yf950 5, 7^9 5 0 6^^ 
£*LT:fc9, (MD) ^DVD^felt^tt 

T£>5 0 3*^Sfi9 5 0 2, 9 5 0 3 Ha«SStf>3bNS 

[0198] §33 (A) 13^— y-^vV^Vf^ — 
& *) , 9 6 0 1, ip&A*>3S 9 6 0 2, 9 
6 0 3, ^-K9 6 0 4-C**Sn6. 
[O199J033 (B) ^^a>/^A^fB®Lfcfa^ 
(£TF, IE«i* Sr^V^^w— V-"C*> 
##9 7 0 1, S/7IS19 7 0 2, *f~>t7Sl59 7 
9 3, iE&j&#9 7 0 4, filf^^^ 5^ 9 7 0 5T*M 
-£*t*o #*S, r^iS«ttJE»J|E*iUTDVD (Di 
gital Versatile Disc),C 
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[0 2 0 0] 133 3 (D) ii^*/W?7^^-e&>9, * 

* 9 8 o i , m^mm 9 8 0 2 , gaggc 9 8 o 3 , g&ft= 

^5/^-9 8 04, ^fftgp (B^LttV") ft 

£<, *mmm&$t7jkmw:9 s 0 2^cote6Df§-?-*j^iiPi 

[0 20 1] {334 (A) te;7n ^ hSr/o^a* ? — 
-?£>9, &£t3£(l3 6 O 1, ^^y-y3 6 0 2tM 

£n$ 0 ^^iisitgi3 6 0 1 ^<D^<om 

10 0Ki-Sit 5 r £ 5 0 

[0 2 0 2] 13 3 4 (B) liyra/oi/x^^-tfc 
9, W3 7 0 K MM3 7 0 2, ^7^370 

3, X^y-y3 7 04T'M$tl5 o 

13 702 5 0 - 1 0 0 (OI^ICMW-C 

[0 2 0 3] mS4 (C) I*, 13 3 4 (A) 

13 3 4 (B) *l£*Stt-58£ti£H3 6 0 1, 3 7 0 2O 
iit©-«S:*lfcH-C*)5. 19:»SI3 6 0 1, 3 7 
20 0 212, *«36*»3 8 0 1, S 7—3 8 0 2, 3 8 0 
5^3 8 0 7, ^^D^^^>;y-3 80 3, 380 

4, ^1^X3 8 0 8, 3 8 0 9, 3 8 1 1,»i* 
^813 8 10, S»5t3^3 8 1 2T?«*Stt5 0 s 
at*^3 8 1 2 1*, lftituvXS:«x.fc3te*5R-C** 
£ft5o ^HJfiWfi^S^i^a 3 8 1 O$r£oiffit 

^fcoTU^. £fc, 133 4 (C) *l^*3V^T$cfiP 

[0 2 0 4] £fc, 13 3 4 (D) J2, 13 3 4 (C) 
43tt.3*S[3fe3**3 8 0 1 <£>*$i£<£>— #J£^Lfc[3-?£> 
So **1IE«-Crtt, *S5t3teS*3R3 8 0 1 tt, ft* 3 8 1 
3, 3 8 14, ^7iiXA3 815, ^y^-^i/y 
X3 8 1 6, 3 8 2 0, U>X7W38 1 7, 381 
8, <&3fe£&^3 8 1 9T#l/££ft6 e 03 4 

(D) ^Ly fc c^iM5t^^^^2o^V^c^ x ft* 

40 3t^v->X^> x fi*«^t57^;VA^ ffitB 
[0 2 0 5] ^fc, w^TO^L/i^ofc^ 

[0 2 0 6] [H»^ll]*^TIt **WSr«V^ 
TEL (xl/^hq;W^ 7 t>7) (EL 
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[0 2 0 7] M2 7 (A) Ji*»««rav^fcEL«^ 
*/VCO±ffi|g-?$>S 0 HI 2 7 (A) 10 14S 

-1 6^iTFPC 1 7 (CM 9, *W^^£*K£ix 

So 

[0 2 0 8] :(D^^<HI^ #l£b<teig 

So 

[0 2 0 9] ^yywi8iifiioto 

&as*bT*5V^!K BMb'*y *A«<Dftjjfctt£" 20 

[0 2 10] i27 (B) tt*H)EM0>ELXi3* 

^/KZ>»D5«5gt?*>0. S«l 0, TifeJBl2 lOlC 
^IbEBlSS^TFT (fiU ::tllnf^aTFT 
£ p ^ ir ^/uS! TFT frlttc CMOS le]3§ &m 
^bTV>S e ) 2 2&Uli*»fflTFT2 3 (fib. C 
r "C J 4 E L ^ — CO M ffi & ffl ffl -t S T F T fd V M 7jk b X 
) /^j££*XT^S 0 il«TFT2 2a 
Tt4, Hl2(C^bfcn^-r^/V^TFT^fc^p^^^ 30 
^STFT«:fflV>ntfftV\ £/c. Ii^TFT2 3 
2 tC^ bfc n <?**jVmT FT^fctt p ^^^/P 
STFT^IV^Ifg^o 

[021 1 ] *^£/B^T^8HeJKJ8T F T22, I 
M»TFT2«S»JU&, ttfJmim^fcSBfSMS 
2 60±|:I*»fflTFT2 30Kl/ 

Vc*Xh<n\\L&m (iTo^tftts) ^fettiMk^^ 

bT, I««S2 7S:Mtfc6, fiil2 8M 
[0212] &{C. ELI29 ELf29 

m*m&m*itnm,*SiAm) *&m\z.m*<£tt>itxm 
m&m&m^z>m&\a^ xv>=-hm. sums***: so 
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[0213] ^mmmxn, k— ^^^^v>t^ 

»fel-J:9ELJlSr^rit-r6. i/tK-^^^fv^ 

7— «**as«rtg£>5e5. ^OfteKt> N fe^ifcjf (CC 
M) ^^7-^^/^-Sra^t>^rfc*a;. 

no*jfeS:«v^Tt>Av\ mm. ifeM^EL^g 

[0 2 14] ELB2 9S:»Stfce>, *rO_hfc|£«3 
0lrMt6, It® 3 0 t E Lif 2 9 <7>#® lc 

ELi2 9^t#lMt«U *'«#JftbfcV^ 

[0215] Jfcfc, *H16«-Ctt|»« 30i: LT, L i 

JttSigSr^So ^6^i-f4EL^2 9±|C^«&-C1 
nmJ?C0L i F (7 vitV J») KSr^jS U ^CLh 
(C3 0 0 nmH^T/K^^AieMt^o 
fcO»tt**#X*>5Mg Agii^V^t)IV\ ^b 
tii3 0H3 1 X*^^ixS^tC^oV>Tiail|l 6fc^ 

#><ommi&&mx&>*). ittt^hM3 2^i 

TFPC 1 7\Z&mtStlZ> 0 

[0216] 3 i\z7jk£h,tzm%iizm^xmfe3 o t& 
mi e k*mim\z:&»r&it*>\z % mnmmm2 

So :ii^lilF^Sl26(Dx^fy^ (M^m^ 

^1KR2 6^X— ST^^^>^bTt>av\ ^CO^ 
T*#So 

[0 2 17] EiRl 6(iv-yy^l 8 £S« 

1 0i:^BS:Bfc|H (fibS^SJl 9-e*^*iTV>6 0 ) 
SriioTFPCl 7tcS««j|c»jR$nSo 
-Ci«EHl 6{coV>Tlft^b^355 % tecOKSl 4,15 
tra«fCbTv--y >-^#l 80T$rioTFPC 1 7 

[0 2 18] W±<Z)J:5^«^"C/^SEL^^^/Vtc 

0^b(Cp^a^^f®#|jt$:^2 8(C _hc&|fl3t£0 2 9 
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(a) m&m : &m2 9 (b) ic^-r 0 02s, m2 
9 (a) &nm2 9 (b) xn^m<on-^^m^^(ox 

[0219] 128 fc*51^T, mm 2 4 0 1 ±f£»J* 
Jxfc^>f y f-y^fflT F T 2 4 0 2 (#J;ttf. 
*Mil-Cl2T/TLfcTFT) (Onft«TF 

7 £ i£^-r 5 r t # # 5 <>: v * 5 m M jfts *> 5 . 

[0220] £/c, macffl^ t f t 2 4 0 3 te*m& 

yf^ffiTFT 2 4 0 2<D KW 3 5 

te. ^-T yf^fflTFT 2 4 0 2<D*f— h®|3 9 
[0 2 2 1 ] ro^l, MWITFT2 40 3W 

semap m TFTiiELi^^ jett 5 mMm £ MW~t 5 

[0 2 2 2] * fc. **»«^tt««*WJB T F T 2 4 

[0 2 2 3] £/c, B 2 9 (A) IC^-TJ: 5 mSEtt9 
ifflTFT2 4 0 3cD<y— h^i3 7 &fe£EJfttt2 4 
0 4T*SttS««t?. ««»J»fflTFT2 4 0 3OK 
W>Ei4 0^iI^LTl/i5o wCO^t, 2 
4 0 4T?^$*t5««"CWt=3V7 f >'^^jgftSix§ o - 

© 3 ^t2 404|j:WMTFT2 4 0 3 0y 
[0 2 2 4] Myfy^fflTFT2 4 0 2fti;tl«l 
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ifflTFT2 4 0 3 <D±lznmi ->a>m4 
as^J5££*L£ 0 ¥ffiffc»4 2£JBlvTTFTl£j:5aiS 

ELJitt#*Hc»v^fci6. ^H^ t6I ^ {aot 
**^6S:firt»^fc5 0 tot, ELimS 

[0 2 2 5] 3=fc. 4 3r2SMttOXV^ftR-e«fiV 
10 ««« (EL^Ii) ttt»fflTFT2 
4 0 3©KWy|:««ttl:««sn5. IiSi4 3 

[0 2 2 6] Ife^R (»*L<fi»li) T»J«S 

H^y^4 4a, 4 4blc£9»jft£;h,ft:i» (MXlcfB 

JS— Mft^HvLtv^ftv^ R (#) % G (&) , 
20 b (*) ©#ftiJi»rt?Lfe»*Ji*f^»)»«-rf>Av\ 

**Sr/BV>3o fti?ft##y^-^*m£ tttt, 
77x=uy^uy (ppv) ^yt^/WN* 
(pvk) ityr/i'Xru^Xttzif&mtfbti 

So 

[0 2 2 7] fc*3, PPV3K#»EL*m£ LTtt«* 
^iO^>W$)5^, #l;ttf TH. Shcenk. H.Becker, O.G 
elsen,E.Kluge,W.Kreuder,and H.Spreitzer, "Polymers 
forLight Emitting Diodes** .Euro Display .Proceed in 
30 gs. 1999, p. 33-37 J ^nWl^l 0-9 2 5 7 6 iC 

[0 2 2 8] Mfttottl&XMb LTte. *feJC*3fti"5 

^^* = W^*«V^rffiV\ KJ¥^3 0-15 0n 
m (»*l<(140-1 00nm) i^tttfftV^ 

^TtStSELM^-M-CfeoT, miCRJti-* 

[0 2 3 0] **16«-cii^y^-*«-»*« 

5b [02 3 1] *HJfc«-ett*3fc«4 5(OiCPEDOT 
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or) tk&ztizizib* HMBtta*tt-c*itntffte>* 

[0 2 3 2] g§&4 7^T«^/:^tEL^2 
4 0 5#»tt5. ft*5* ::tl/^EL^2 40 5 

wt. mmmm mm) 43, je?u£aji4 

6Si;il*4 T-CjgS^ixfca^yf Srftf. 02 9 
(A) Id^i"* 5K:mMIC4 3ttHX0BBHK:i3l$-- 

[0 2 3 3] tZZX\ Bffi4 7<7)Jh^ 20 

[0 2 3 4] &L±(D& 9l^if^(OEL^^;Wi 
««tt«)+»lCftV^>f y fy^fflT F T i , 30 

[02 35] ft*5. *3ttt«<0«J«tt, 1 - 6 

wtaSpTtB-Cfc*. HJS« 1 0 <oa^«|§(D*^ 

[0236] immm 1 2 ] mmm 1 1 

So ft*3. 0 2 9 (A) 0«i6£*ft5j£ttEL*^(D 
[0 2 3 7] 03 0fc*5V^C, «*ft||IW8TFT2 6 0 
[02 38] M^m^ (Hfli) 50H 
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[0 2 3 9] ^LT, fetHR-CftS'<>* 5 1a. 5 1b 

Tir^T-feh^— h (acacKi:iIE^ix5) 
51^AI5 3, 7;U?=!>A^"e/j:5eS5 4^ 

[0 2 4 0] #HJ6«(D»g\ $g7fc/f 5 3 Lfcft 

\cftfa^xtktt£tiz> 0 *mMffl<D totems t-fzm 

[0241] ^ib\ ^nisM^flKErau mmmm 1 - 6 
Rtmssw i - 6 t e & ic&*^fc«TX)trt- -5 

[0 2 4 2] [Xttfll 3] *«i«-CHt % 02 9 
(B) (c^Lfc[Bl?S0i:^^^^itOM^^ Lfc^ 
coWco^T0 3 l ftis, ^Ife^Jtc^VNT. 

2 7 0 1 tt^-f yf^lTFT 2 7 o 2 coy— 
^ 2 7 0 3li^^iyfy^TFT2 7 0 2^-h 
K«U 2 7 04li«SSJ»lTFT, 2 7 0 5|j:^f 
>1K 2706. 2708 tt«Xifc&||L 2 7 0 7liE 

[0 2 4 3] 03 1 (A) ~o(o®*r H i-ea*^ 

^2 7 0 6 $:*ii<t l,tzm&(DfflX*&>Z> 0 Wh, 
■9R^««ftl61K2 7 0 6 Sr*'frK«*r#i ft 5 J; 

[0 2 4 4] £fc. 03 1 (B) tt > ««^»2 7 0 
8£y~ hiEj»2 7 0 3 t WTJcRJtfc»^0«T?«> 
So ft**, 03 1 (B) Ttt«lM»2 7 0 8i:^ 
hSE«l2 7 0 3 t^Sftbft^J: 5^R«-fe*iti:*o 

2 708 i: V— hWSJ» 2 7 0 3 ^ "CH 

[0 2 4 5] Sfc. 03 1 (C) fi, ^3 1 (B) (0« 

mkmmzmmm&m2 7 0 8^hE»2 703^. 

^tTlCRtt, $ ^>{C. -0(D»^^lMi 2 7 0 8 

tr^'WcKatasfc ft 5 J: 5 ^«ric"r^^^4*»dsi>s. 

HMi2 7 0 8 Sr^— 2 7 0 3<7)V^ 

ix^-*i:Sft5J:5^KJtSCi:t^r«it?*>s. rco 
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[0 2 4 6] ft**. *3l^0y<Z>lf|j*Ji, HJi£#Jl 
tel 2(D^^gfe^m^t>^Tlltei-'5wi:^^ 

[0247] [^jg^ji 4] mmmi 3{c^L^gi3 i 

(A) % EB3 1 (B) tliSISJ»fflTFT2 4 0 3W 
4$r^«t5^it^ LTV>5^ S ^yfyt2404^f 10 

[0 2 4 8] mmm i 3 *>»g\ imsitf t 2 4 

TFT£/8^TV^fc*^ h*feaJK^^LT^- h 

^mz^^v'^'-y- 2 4 o 4<Dixfrv t u-o9tfi#jfc/jjv^ 
[0249] ^(D^mm<D^^y<iy^^^n±m^— 20 

[0 2 5 0] £fc. 1^3 1 (A) . (B) , (C) <7>*PI 
&\Z&\,^X hmmi^=> >y*^ 2 7 0 S^fBSf^ri 

[0 2 5 1 ] ft*3, *HJ6«0«*^. ^Jfi^ffil -6 
XU^SltW 1 - 6 coflfcfc t g * ^*a^h)^:TllJ6i-5 

[0 2 5 2] [HiS« 1 5 7 LfcOWfi*^ 

^^^Tt6T^5o #J*Ll;f. 1998. SID. "Characteristic 
s and Driving Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Timeand High Con 
trast Ratio with Gray-Scale Capability" by H. Furu 
e et al.^, 1997, SID DIGEST, 841, "A Full-Color T 
hresholdless AntiferroelectricLCD Exhibiting Wide 
Viewing Angle with Fast Response Time" by T. Yoshi 40 
da et al.-5\ 1996, J. Mater. Chem. 6(4), 671-673, 

"Thresholdless antiferroelectricity in liquid cry 
stals and its application to displays" by S. Inui 
et al.^. #^Ffrjg5594569 #fCflB^Sttfc«»S:ffl 

[0 2 5 3] ^ts-^u^^y 7si>x* 

■^^-f y^C*B«E»*^J4r^i-3*R«tt«fi (FLC) 
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5****— KWt Th a i f - v^;*^ 

Ha l f-V^^^fy^KFLCD" „ $46 
(BlJS:ffi^^gi«a^gia#ma^ffi*, 1 9 9 9*3 

mi 3 1 61, tdXrj^btD" 3*R«4«AU:J: 
S^W^/U^-LCD* % «££3*jB3-!HBl 9 
0Hldi¥LV\ 

[0 2 5 4] H32^*n5J:5i:, 5*»B 
[0 2 5 5] *>6M*«^*5V^TSaR«»Sr^ 

"r«s^s»R«tt»s (a flc) s^st 

nmizMLxmi&m&m 

««ptt«r^-r<>(OdS*>U. ^ffi»«E2W&±2. 5 V 

So 

[0 2 5 6] — jfttJl, «HL#V*ttRSMMM£S£> 

kjb v * a tc « % mm \z Jtifctt * # 

[0 2 5 7] 5ft*SL#vMHK3a»«tt« 
[0 2 5 8] 

**TFT»fp«r#5ii^t»#/t. ttAK 

[0 2 5 9] *fc. nft^/ViTF 

a$2 0T^^«^C^V^T. ^:0$2cD^F^®«75S 
ff-hnmk*- ^<-yy^i-^>mm (GOLDW 
ir^— 7 5/^UV^« (LDD®«) (^fi^^g 
S^fP!9»«1-6Ci35Sprfie-C*)-5o AfrftlCWt, TFT 

~'<—7v^-tZm*& (GOLDgS) W-/<-5y 



(25) 
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CfcT F T &m-T.m-T?ftMi-Z> r <b ?TfiE £ L/c 0 
[0 2 6 0] Sbld, SSJztf^-h 

[Hi] T FTO^Ii^itWo 

[12] T F T^lil^tlrSi ^ CMO S IeI 

[13] T FT^lIt?:,Ttm o 

[14] TFT <Of£jHX&Sr*M-«ffil2 0 

[15] TFTOfPKxaSr^-rWffiHo 

[16] T F TOf^Hl^^^f®r®(g| £ CMO S © 
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